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4.1.2.1. (Optimization Model)
RTP

RTP

pattern  bandwidth distribution =~ Bandwidth Broker(BB)

o 4.6)

CTP

traffic

probability densnsity

Probability of
on-tdemand acquired

//' \ bandwidth
/ /

.._.F-F-..-.f-f.“.‘.iT::-:.?-::T:‘...}'-ri-‘ﬁ‘!'ré

]
fTotaI demanded

j [ bandwidth
f E)
f . .
/ Maximum available
ordered bandwidt  pandwidth

4.6 0
4.6 RTP CTP

4.6 normal distribution

E{C(0)} (expected cost)
Bandwidth Broker(BB)
G on-demand request
BB C

on-demand request

on-demand request ( 47

49



pre-order cost

Expected cost
\

On-demand cost

1 6
Bmax

4.7 Expected cost pre-order cost and on-demand cost

Parameter List
Pre-order request unit cost
On-demand request unit cost
Bandwidth demand at CTP
Probability of demand bandwidth i
Optimal pre-order bandwidth request

Expected bandwidth cost

CTP (E{C(@0)}) pre-order cost on-demand cost

o ¢

o (

®

° P

°® o

® E{C(0)}
Eq. 4-1(a)

E{C(0)!=C,*6 +C, *jo”(i — 0)* Pidi
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Eq. 4-1(a) P;
(discrete)

Eq. 4-1 Eq. 4-1(b)

E{C(&)}:C1*¢9+C2*Zn:(i—6?)*Pidi (4-1b)
Eq. 4-1(a) 4-1(b)
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| 0
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4.8 Expected cost pre-order cost on-demand cost and optimal 0

i (7 (run-time)
i on-demand request
Eq.4-1(a) Eq.4-1(b) Eq.4-2(a) Eq.
4-2(b)
ondemand _ cost = C, * j@n(i — 0)* Pidi (4-2 )
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ondemand _cost=C, * > (i —6)* Pidi (4-2 b)
i=60

Eq.4-1(a) Eq.4-1(b) Eq.4-3(a) Eq.4-3(b)
E{C(6)} =C, *0+C,*[ (i - 0)* Pid (4-3 a)
E{C(&)}=01*9+C2*Zn:(i—e)*Pidi (4-3b)

i=6

Eq 4-3(3) i *Pi P,'
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52
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4.2.2
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ACA Local SPPA
link

4.2.3.2.

ACA

4.2.3.3.
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On-demand
request
procedure

: in-hand resource

optimal value at
current time

: in-hand resource
value at current
time

4.2.4

ACA

E{B(x)}
profit)

(check point)

(Execution Time Period expected
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) (x) Bandwidth Broker(BB)

C; ACA
P«(D) (expected revenue)
Ingress Router r
p Execution Time Period r
Y
Bandwidth Broker(BB) (C2) Ingress
Router (r/p)
P(D)
(Y*t)
Parameter List
® P(D) PDF of traffic demand D at time t
e X Current in-hand resource
o Y Resource level
® y¥ Optimal resource level at time ¢
® p Unit penalty for rejecting a request
® r Unit revenue for admitting a request
o (G On-demand unit cost
® E{B(x)} Execution Time Period expected profit
Execution Time Period (check point)  expected profit

E{B(x)} Eq.4-5(a)

E{B(X)} =-C, *(y—x)+ [ rD * R (D)dD
) ‘ (4-5 a)
+[ [ry= p(D - y)]*P(D)dD

Eq. 4-5(a) P«(D)
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Eq. 4-5(a)

y
E{B(X)} =-C,*(y-x)+ >, (rD *R,(D))

+3 ((ry - p(D - y) *P.(D))

D=y

Eq. 4-6

C,*(y—-x

y
(incoming traffic) D
D y

D Eq.4-7(a) Eq.4-7(b)

['rD*R(D)dD

0

31D *R(D)

D=0

J [y = p(D ~ y)1* R (D)dD

S ((ry - p(D - y)) * P.(D))

D=y

Eq. 4-5(b)

r*D
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check point t
y on-demand request BB

y check point

Bq.4-5(a) P(D)*D PyD)
(Eq.4-9)

["R(D)ID = (p+r-c)/(p+T) (4-9)

Eq.4-9 penalty on-demand cost revenue

P«(D)
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